Left ventricular function was evaluated noninvasively in cases of chronic severe anemia (GSA) by recording systolic and diastolic time intervals (STI and DTI).
SUMMARY
Left ventricular function was evaluated noninvasively in cases of chronic severe anemia (GSA) by recording systolic and diastolic time intervals (STI and DTI).
These time intervals were recorded in 38 patients with GSA (hemoglobin below 7g%), without cardiac decompensation, and in 30 control subjects. STI and DTI were measured from the simultaneous recordings of the apexcardiogram, carotid arterial pulse, electrocardiogram and phonocardiogram. The left ventricular ejection time was significantly prolonged (p<0.02), and associated with marked shortening of the PEP and reduction of the PEP/LVET ratio (p<0.001 in each case) in cases of GSA as compared to controls.
Regarding the DTI, there was significant shortening of total filling time, slow filling time (p<0.001 in each case) and atrial systole (p<0.01) with no appreciable change in rapid filling time and isovolumic relaxation time. The SFT/RFT ratio and a/H ratio (the amplitude of the a-wave relative to the total height of the apexcardiogram) showed significant reductions (p<0.001 in each case). These changes in STI and DTI indicate enhanced left ventricular performance during diastole followed by faster and more complete relaxation during diastole in GSA.
Additional
Indexing The following systolic time intervals were computed from simultaneous recordings of CAP, PCG and ECG (Fig.1) . Electromechanical systole (QS2) was measured from the onset of the QRS deflection of the ECG to the first high frequency vibration of the aortic component of the second heart sound. Left ventricular ejection time (LVET) was measured from the point of onset of the sudden upstroke of the CAP tracing to the trough of the incisura. The pre-ejection time (PEP) was obtained by subtracting LVET from QS2. The PEP/LVET ratio was also calculated.
Measurement of diastolic time intervals: Total diastole (TD) was measured from the beginning of the first high frequency vibration of the second heart sound (S2) to the beginning of the sudden upstroke of the ACG. Isovolumic relaxation time (IVRT) was measured from the beginning of the first high frequency vibration of the second heart sound to the nadir of the 'O' point on the ACG. Total ventricular filling time (TFT) was found by subtracting IVRT from TD. Rapid filling time (RFT) was measured from the nadir of the 'O' point of the ACG to the 'O' point. Slow filling time (SFT) was calculated by subtracting RFT Fig.1 
Diastolic time intervals:
The various diastolic time intervals (except IVRT and RFT) were influenced by HR. The correlation coefficients and regression data are given in Table III . The values of DTI corrected for HR are given in Table IV , where they are expressed as indices.
The comparison of diastolic time interval indices between controls and anemics is shown in Table IV . The results show that there was significant shortening in the duration of TD, TFT, SFT (p<0.001 in each case) and AS (p<0.01) in cases of anemia as compared to controls. The maximum reduction observed in SFT was 44.71% (Fig.2B ). IVRT and RFT were not corrected to zero HR as they did not have a significant correlation with HR.
The SFT/RFT ratio and a/H ratio (amplitude of a-wave in relation to the total outward movement seen on the apexcardiogram, expressed as a percentage) were significantly reduced (p<0.01 in each case) in cases of CSA as compared to controls.
DISCUSSION
Systolic time intervals are accepted as a measure of left ventricular performance. Increased ventricular filling is indicated by lengthening of LVET and shortening of PEP10),11) while QS2 remains unaltered. Shortening of PEP and decrease in the PEP/LVET ratio reflect increased cardiac output and increased myocardial contractility.12) The present study shows that in patients of CSA there is an increase in LVET and a decrease in PEP and in the PEP/LVET ratio, a pattern that is associated with high cardiac output and 
